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1 Introduction
The State of North Carolina Division of Water Quality (DWQ) periodically assesses the support of
designated uses in waterbodies of the state in accordance with the Federal Clean Water Act. High Rock
Lake has designated uses of recreation and support of aquatic life, and is also protected for water supply.
The lake has been identified as failing to support its designated uses and is thus listed as being impaired
(Clean Water Act Section 303(d) listings) due to elevated levels of turbidity, chlorophyll a, and pH. The
chlorophyll a and pH impairments are primarily associated with excess algal growth, which in turn is
caused by elevated loads of nutrients (nitrogen and phosphorus) delivered to the lake. The turbidity
impairment is primarily due to fine sediment loads, although algal growth also contributes to turbidity.

This report documents the development of a watershed simulation model to evaluate sediment and
nutrient loads from the watershed of High Rock Lake. The watershed model is part of a larger study to
develop both watershed and lake nutrient response models. The overall objective of the study is to
develop a complete set of watershed and lake models that can simulate the sources of nutrient and
sediment loads, transport to the lake, and nutrient responses within the lake to support the DWQ in the
development of Total Maximum Daily Loads (TMDLs) and/or nutrient management strategies.

High Rock Lake is located in the western portion of North Carolina (Figure 1-1). The lake is a man-made
impoundment, and High Rock Dam was constructed in 1927 as part of the Yadkin Project. The Yadkin
Project is currently owned and operated by Alcoa Power Generating, Inc. (APGI). High Rock Lake was
filled by April 1928 (APGI, 2006). The lake and dam originally supplied power to support aluminum
manufacturing power generation, however now the primary use is for generation and sale of hydroelectric
power. The normal pool elevation is 623.9 feet which corresponds to a surface area of 15,180 acres and a
volume of 239,672 acre-feet. As the dam is used for peaking power generation, the water level in the lake
fluctuates on an intraday basis.

The watershed that drains to High Rock Lake is the headwater to the Yadkin/Pee Dee river basin. This
headwater area consists of the following 8-digit hydrologic cataloguing units (HUC8s):

1. 03040101, Upper Yadkin River

2. 03040102, South Yadkin River

3. 03040103, Lower Yadkin River

The total drainage area at High Rock Dam is 3,974 square miles. However, a major impoundment
upstream at W. Kerr Scott Dam cuts off the uppermost 367 square miles of the watershed. Because much
of the mass of sediment and nutrients originating upstream of that dam is trapped or temporarily retained
in the Kerr Scott reservoir, the outflow from W. Kerr Scott Dam is treated as a boundary condition for the
High Rock Lake watershed model and not explicitly simulated.

The High Rock watershed is in the Piedmont physiographic region, just south and east of the Blue Ridge
Mountains. Historically the area had extensive agriculture, but over recent decades there has been a
decline in agricultural land use and an increase in urban development. The present day land cover of the
watershed is primarily forest and agriculture. Multiple urban centers are located within the study area and
include Winston-Salem, Salisbury, High Point, Lexington, and Thomasville (Figure 1-1). The watershed
includes part or all of 11 North Carolina counties – Rowan, Iredell, Surry, Yadkin, Davie, Forsyth,
Stokes, Alleghany, Watauga, Alexander, and Ashe – plus a small area in Carroll and Patrick Counties,
Virginia.
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Figure 1-1. High Rock Lake Watershed Location Map

Note: The Yadkin River drainage upstream of W. Kerr Scott Dam is not included in the modeling domain.
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2 Regulatory Information
NC DWQ has identified High Rock Lake as failing to support its designated uses as defined under the
Federal Clean Water Act. The determination of impairment is based on the assessment of monitoring
data relative to the applicable water quality standards, which are in turn determined by the designated
uses assigned to the lake

2.1 WATER QUALITY CRITERIA
Water quality standards consist of three parts: an antidegradation policy, designated uses, and water
quality criteria. The designated uses for the assessment units of High Rock Lake are noted in Table 2-1.
Water quality criteria may be narrative or numeric; however, for High Rock Lake the identified
impairments are all associated with monitored excursions of numeric criteria.

The High Rock Lake study area is inland, thus the freshwater portions of the water quality standards are
relevant (15A NCAC 02B .0211). Sections of the North Carolina Administrative Code, relevant to High
Rock Lake are summarized below.

Chlorophyll a (corrected): not greater than 40 µg/L for lakes, reservoirs, and other waters
subject to growths of macroscopic or microscopic vegetation not designated as trout waters, and
not greater than 15 µg/L for lakes, reservoirs, and other waters subject to growths of
macroscopic or microscopic vegetation designated as trout waters (not applicable to lakes or
reservoirs less than 10 acres in surface area). The Commission or its designee may prohibit or
limit any discharge of waste into surface waters if, in the opinion of the Director, the surface
waters experience or the discharge would result in growths of microscopic or macroscopic
vegetation such that the standards established pursuant to this Rule would be violated or the
intended best usage of the waters would be impaired. 15A NCAC 02B .0211(3)(a)

pH: shall be normal for the waters in the area, which generally shall range between 6.0 and 9.0
except that swamp waters may have a pH as low as 4.3 if it is the result of natural conditions.
15A NCAC 02B .0211(3)(g)

Turbidity: The turbidity in the receiving water will not exceed 50 Nephelometric Turbidity Units
(NTU) in streams not designated as trout waters…for lakes and reservoirs not designated as trout
waters, the turbidity shall not exceed 25 NTU; if turbidity exceeds these levels due to natural
background conditions, the existing turbidity level shall not be increased. Compliance with this
turbidity standard can be met when land management activities employ Best Management
Practices (BMPs) [as defined by Rule .0202 of this Section] recommended by the Designated
Nonpoint Source Agency [as defined by Rule .0202 of this Section]. BMPs must be in full
compliance with all specifications governing the proper design, installation, operation and
maintenance of such BMPs. 15A NCAC 02B .0211(3)(k)

2.2 DESIGNATED USES
The classification, or designated use, of a waterbody is determined by the state of North Carolina and
described in the North Carolina Administrative Code. All waters of the state must, at a minimum, meet
uses for the propagation of aquatic life and secondary recreation. Table 2-1 presents the use
classifications relevant to High Rock Lake. Classifications of individual assessment units are shown
below.
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Table 2-1. North Carolina Waterbody Classifications (Designated Use) Applicable to High Rock
Lake

Classification Description

WS-IV Waters protected as water supplies which are generally in moderately to highly developed
watersheds; point source discharges of treated wastewater are permitted pursuant to Rules .0104
and .0211 of this Subchapter; local programs to control nonpoint source and stormwater discharge
of pollution are required; suitable for all Class C uses.

WS-V Waters protected as water supplies which are generally upstream and draining to Class WS-IV
waters or waters previously used for drinking water supply purposes or waters used by industry to
supply their employees, but not municipalities or counties, with a raw drinking water supply
source, although this type of use is not restricted to a WS-V classification; no categorical
restrictions on watershed development or treated wastewater discharges are required, however,
the Commission or its designee may apply appropriate management requirements as deemed
necessary for the protection of downstream receiving waters (15A NCAC 2B .0203); suitable for
all Class C uses.

B Primary recreation and any other usage specified by the “C” classification.

C Aquatic life propagation and survival, fishing, wildlife, secondary recreation, and agriculture.

CA Water supply critical area (supplemental classification).

Reference: 15A NCAC 02B .0301(c) (NCDNR, 2007)

2.3 ASSESSMENT UNITS AND IDENTIFIED WATER QUALITY IMPAIRMENTS
NCDWQ uses ten different assessment units to characterize water quality in High Rock Lake. These
assessment units and their corresponding use classifications are shown in Figure 2-1. Each of these
assessment units have been identified as impaired by one or more pollutants.

The identified impairments (Clean Water Act Section 303(d) listings) in High Rock Lake were obtained
from the 2010 Integrated Report (NCDENR, 2010). The relevant impaired assessment units in the study
area are listed in Table 2-2. The table includes a description of the assessment unit, the classification and
whether it is listed as impaired for chlorophyll a, turbidity, and/or pH. Three segments of the main lake
are listed as impaired for all three constituents, two additional segments are impaired for chlorophyll a
and turbidity, and one is impaired for chlorophyll a and pH. In addition, two segments of the Abbotts
Creek arm are listed as impaired for chlorophyll a, and one of these segments is also impaired for
turbidity. Finally, the Second Creek arm of the lake is listed as impaired for chlorophyll a and pH.


